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Preface: Special Issue QFM 2009
Quantitative FormalMethodsdealwith systemswhosebehaviourof interest ismore than the traditional Boolean “correct”
or “incorrect” judgment. Today there aremany quantitative aspects of system design: they include timing (whether discrete,
continuous or hybrid); probabilistic aspects of success or failure including cost and reward; and quantified information flow.
Quantitative models are now being applied in the measurement of safety, timeliness, security and trust in computer-based
systems. The rangeof these applications, their size and complexity, the style ofmodelling and analysis requirements continue
to present theoretical and practical challenges for researchers.
This special issue is associated with the first Workshop on Quantitative Formal Methods which was held as part of the
2009 Formal Methods World Congress held in Eindhoven, The Netherlands. The aim of the workshop was to create a new
forum where current and novel theories and application areas of quantitative methods could be discussed, together with
the verification techniques that might apply to them. The participants of the workshopwere invited to submit papers to this
special issue but the call for papers was open to the whole community. We would like to use this opportunity to thank the
anonymous referees of the submitted papers for their careful reviewing of the articles.
This collection contains articles illustrating both the diversity of quantitative aspects in the design ofmodern applications
and the theory required for their formal treatment.
Linking operational and algebraic semantics is the topic of the first paper and explores the relationship between the
two styles of semantics in the context of a language dealing with time and probability. Given the operational semantics the
authors derive a set of algebraic laws and demonstrate their completeness.
The second paper describes how to use probabilistic model checking to explore models in a probabilistic extension of
Event B, and gives a novel definition for a probabilistic counterexample appropriate to the Event B context. The author
describes how to use the PRISMmodel checker in combinationwith additional search algorithms to locate and present these
quantitative counterexamples.
The final paper addresses heuristics for state space explosion inmodel checking, proposing an application of beam search.
Beam search has been used as a heuristic search method in combinatorial optimisation problems. In this article the authors
investigate how to adapt beam search algorithms to deal with arbitrary structures of state spaces, producing a “spectrum”
of variants which have been implemented in the µCRL system.
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